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~~ ro "****7~"" 1. (Amended) /A method of manufacturing a semiconductor device 
t\7 having, on a single semiconductor substrate, a high-density region containing 
transistor elements arrayed at a high density and a low-density region containing 
transistor elements arrayLd at a low density, comprising the steps of: 

forming a gate oxide film on a surface of said semiconductor substrate; 
forming gate eleciodes on a surface of said gate oxide film, and forming 
oxide films on said gate electrodes; 

uniformly formingja first nitride film having a predetermined thickness on 
the surface with the gate electrodes formed thereon; 

masking said higrldensity region of said semiconductor substrate, and 
etching said first nitride film in only said low-density region to expose said gate 
oxide film in gaps between said gate electrodes; 

uniformly forming a second nitride film having a predetermined thickness 
on the surface on which 5 aid first nitride film is etched; 

forming an interlayer insulating film with an impurity introduced therein on 
a surface of said second nitride film; 

annealing an asseribly formed so far in an atmosphere containing water 

vapor; I 

self-aligning said h gh-density region using said first nitride film positioned 
on sides of said gate ellctrodes as an etching stopper to form contact holes 
reaching said semiconductor substrate in said interlayer insulating film, wherein 
all portions of said seconjd nitride film that are in direct contact with said first 
nitride film positioned on tides of said gate electrodes are removed as a result of 

the self-aligning step; l 

forming contact ellctrodes connected to said semiconductor substrate in 

said contact holes; and | 

annealing an asseribly formed so far with a forming gas to recover an 

interfacial level. \ ■ — 
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6. (Amended) Almethod of manufacturing a semiconductor device 
'^having, on a single semiconductor substrate, a high-density region containing 
transistor elements arrayed at a high density and a low-density region containing 
transistor elements arrayed! at a low density, comprising the steps of: 

forming a gate oxidJfilm on a surface of said semiconductor substrate; 
forming gate electrons on a surface of said gate oxide film, and forming 
nitride protective films onfsaid gate electrodes; 

uniformly forming I first nitride film having a predetermined thickness on 
the surface with the gate|electrodes formed thereon; 

masking said higf-density region of said semiconductor substrate, and 
etching said first nitride film in only said .ow-density region to. expose said gate 
oxide film in gaps betwln said gate electrodes and also to expose said nitride 
protective films on said [gate electrodes; 

uniformly forminl a second nitride film having a predetermined thickness 
on the surface on whicl said first nitride film is etched; 

forming an interllyer insulating film with an impurity introduced therein on 
a surface of said seconjd nitride film; 

annealing an asJembly formed so far in an atmosphere containing water 



vapor; 

self-aligning said high-density region using said first nitride film pos.t.oned 
on sides of said gate electrodes as an etching stopper to form contact holes 
reaching said semiconductor substrate in said interlayer insulating film, where.n 
all portions of said second nitride film that are in direct contact with said first 
nitride film positioned I sides of said gate electrodes are removed as a result of 

the self-aligning step; I 

forming contact Electrodes connected to said semiconductor substrate in 

said contact holes; and J 

annealing an assfmbly formed so far with a forming gas to recover an 

interfacial level. 
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11. (Amended) A methol of manufacturing a semiconductor device 
having, on a single semiconductor substrate, a high-density region containing 
transistor elements arrayed at a hiih density and a low-density region containing 
transistor elements arrayed at a lot density, comprising the steps of: 

forming a gate oxide film oS a surface of said semiconductor substrate; 

f 

forming gate electrodes on 

i 

oxide films on said gate electrodes; 



a surface of said gate oxide film, and forming 



uniformly forming a first ilitride film having a predetermined thickness on 
the surface with the gate electrodes formed thereon; 

masking said high-densi | region of said semiconductor substrate, and 
etching said first nitride film in Ly said low-density region to expose said gate 
oxide film in gaps between said gate electrodes; 

etching the exposed gate oxide film to expose said semiconductor 
substrate in the gaps between gate electrodes in said low-density region; 

uniformly forming a seclnd nitride film having a predetermined thickness 
on the surface on which said gate oxide film is etched; 

forming an interlayer inflating film with an impurity introduced therein on 
a surface of said second nitride film; 



annealing an assembly 



vapor; 



: ormed so far in an atmosphere containing water 



self-aligning said high-density region using said first nitride film positioned 
on sides of said gate electrodes as an etching stopper to form contact holes 
reaching said semiconductor substrate in said interlayer insulating film, wherein 
all portions of said second nitride film that are in direct contact with said first 
nitride film positioned on sides' of said gate electrodes are removed as a result of 

the self-aligning step; 

forming contact electrodes connected to said semiconductor substrate in 

said contact holes; and 

annealing an assembly |ormed so far with a forming gas to recover an 

interfacial level. 
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18 (Amended) /A methed of manufacturing a semiconductor device 
Ling, on a single semiconductor substrate, a high-density region contaimng 
transistor elements arraied at a high density and a low-densify region contarnrng 



II CM v^iw... »j 

transistor elements arrayed at a low density, comprising the steps of: 

forming a gate oxide film on a surface of said semiconductor substrate; 
forming gate e.ec rodes on a surface of said gate oxide film, and forming 
nitride protective films in said gate electrodes; 

uniformly forming a first nitride film having a predetermined thickness on 
the surface with the gate electrodes formed thereon; 



etching said first 



K0 „„, a ... Jnitride film in only said low-density region to expose said 
ga ,e oxide film in gaps Lween said gate electrodes and also expose said nitnde 
orotective films on said 'gate electrodes; 

etching the exposed gate oxide film ,o expose said semiconductor 

substrate in the gaps between gate electrodes; 

uniformly forming a second nitride film having a predetermined thrckness 
on the surface on whicti said gate oxide film is etched; 

forming an interl ye, insulating film with an impurity introduced therern on 

a surface of said second nitride film; 

annealing an assembly formed so far in an atmosphere containing water 

VaPOr self-aligning said high-density region using said first nitride film positioned 
on sides of said gate lectrodes as an etching stopper to form contact holes 
reaching said semiconductor substrate in said interlayer insulating film. 
a„ portions of said sec nd nitride film that are in direct contact with sa,d ,rs 
nitride film positioned o sides o, said gate electrodes are removed as a result of 

the self-aligning step; 

forming contact {lectrodes connected to said semiconductor substrate ,n 

said contact holes; and 
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annealing an assembly formef so far with a forming gas to recover an 
interfacial level. 



25. (New) A method according to claim 1, wherein V.d second nitride 

film only remains directly beneath said interlayer insulating film after said self- 
aligning step is completed. 

26. (New) A method according to claim 6, wherein said second nitride 
film only remains directly beneath said interlayer insulating film after said self- 
aligning step is completed. 

27. (New) A method according to claim 1 1 , wherein said second nitride 
film only remains directly beneath said interlayer insulating film after said self- 
aligning step is completed. 

28. (New) A method according to claim 1 8, wherein said second nitride 
film only remains directly beneath said interlayer insulating film after said self- 
aligning step is completed. 

, 29. (New) A rjethod according to claim 1 , further comprising the steps 

of: J 

a) planarizirib a top surface of the interlayer insulating f.lm; 

b) forming in oxide film on the planarized top surface of the interlayer 

insulating film; and 

c) in the high density region, masking the oxide film in a particular 

pattern using a fluorine-based resist, 

wherein the stlps a), b) and c) are performed in sequence between the 
step of forming the nterlayer insulating film and the step of annealing in an 
atmosphere containing water vapor. 

L 
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30. (New) A method according to claim 6, further comprising the steps 

a) planarizing a top surfacl of the interlayer insulating film; 

b , forming an oxide film Ji the p.anarized top surface of the interlayer 



insulating film; and « 

c) in the high density lion, masking the oxide film ,n a particular 

pattern using a fluorine-based resist, 

wherein the steps a), b) aid c. are performed in sequence between the 
s ,ep of forming the interlayer insulating film and the step of annealing rn an 
atmosphere containing water vapor. 

31 . (New) A method icording to claim 11. further comprising the 

steps of: i . 

a, planarizing a top sf face of the interlayer insulatrng frlm; 

b, forming an oxide Jim on the planarized top surface of the interlayer 

insulating film; and 1 

cl in the high densjy region, masking the oxide film in a parbcular 

pattern using a fluorine-based resist, 

wherein the steps a), I and c, are performed in seguence between the 
step of forming the interlayj insulating film and the step o, annealing in an 
atmosphere containing water .vapor. 

32. (New) A me.no J according to claim 18, further comprising the 
steps of: 

a) planarizing a top surface of the interlayer insulating Mm; 

H forming an oxid film on the planarized top surface of the interlayer, 

insulating film; and / 
c) in the high der sity region, masking the oxide film m a particular 

pattern using a fluorine-based resist, 
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wherein the steps a), b) and c) ari performed in sequence between the 
step of forming the inter.ayer insulating film and the step of annealing ,n an 
atmosphere containing water vapor. 



002.882038.1 



8 



